the long bones to which the epiphyseal plate proves no barrier. It is the purpose of this paper to review briefly the types of pure infection of bone which may occur and to discuss in some detail a rare form of the disease which has been described as multiple pseudocystic tuberculosis of bone (Komins, 1952) .
Pure infection of bone by the tubercle bacillus is rarer than the involvement of joints. Such infections, provided that the articular surfaces and the synovial membranes are spared, tend to follow a benign course. The great majority of cases occur in undernourished children and show only solitary lesions. The long bones are most commonly affected, but involvement of the short bones and of the flat bones is equally well recognized. Disseminated lesions do occur but they tend to remain confined to one of these types of bone. In such instances the terminology suggested by Alexander and Mansuy (1950) of "Disseminated Bone Tuberculosis" seems applicable.
In the long bones, as indicated before, the metaphysis is the usual site of infection but diaphyseal lesions are also found, which may prove difficult to differentiate from a pyogenic osteomyelitis.
In the short bones the most common form of infection is tuberculous dactylitis or spina ventosa in which the whole medulla is involved. In these cases the inner aspect of the cortex is eroded and subperiosteal new bone is laid down so that the affected short bone has the classical appearance of being inflated with air. Multiple lesions in the bones of the hands and the feet are common in such cases, but examination of serial radiographs shows that they tend to be consecutive rather than simultaneous in onset; affection of the joints is unusual.
In the flat bones, apart from the spine, which is the commonest of all lesions, the pelvis is the most frequent site of attack with a focus similar in appearance to that seen in the long bones and from which spread to a joint may take place. The skull may be the seat of osteolytic foci, which are commonly multiple.
Before proceeding to describe cystic tuberculosis of bone, reference should be made to the fact that confusion has arisen in the past by description under that title of conditions which should be recognized by other names. Komins (1952) has attempted to clear up the confusion in the early literature between the lesions in cases of this type and those of sarcoidosis. This confusion appears to have been accentuated by the description of Jungling (1920) of the lesions found in the small bones of the hands and feet in sarcoidosis. To this condition he gave the title of "Osteitis Tuberculosa Multiplex Cystica"; the last word was subsequently altered, to indicate its pseudocystic nature, to "Cystoides". Komins suggested that it should be called "Osteitis Multiplex Cystoides Sarcoidosa".
Solitary diaphyseal foci in long bones (Vangorder, 1934) , and tuberculous dactylitis have also been described as cystic tuberculosis.
That the confusion persists, however, is shown by a recent account of unusual tuberculous changes in the short bones of the hand and foot, with other lesions resembling sarcoidosis, under the title "Multiple Cystic Tuberculosis of Bone (Jungling's Disease)", (Girdwood, 1953) . It is held by many authorities that the term "Jungling's disease" should be reserved for the osseous manifestations of sarcoidosis.
The conditions which should be differentiated are therefore:
(1) Metaphyseal endostealfocus-traversing epiphyseal plate.
(2) Tuberculous dactylitis-consecutive lesions confined to short bones-often allied with cystic tubercle (Connolly, 1938 
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The disease is rare. Komins accepted 31 cases from the English literature and reported 3 more. Only 1 of these (Connolly) has been recorded in this country, most of the cases reported occurring in coloured races in tropical and semitropical regions, usually affecting young and undernourished children. During the last seven years the writer has seen over 1,000 cases of bone and joint tuberculosis. Among this number the first case here described was encountered; the other was found during a review of old cases and has not been seen personally.
Failure to overcome a primary, and usually pulmonary, infection is followed by a spread through the blood stream to other parts of the body, and by the formation of multiple abscesses. With these are associated areas of medullary bone destruction which have some uniformity of pattern.
The following features are characteristic:
(1) The lesions tend to be simultaneous in onset and to progress and regress in harmony. They have a predilection for the long bones, particularly the tibia, but concomitant involvement of the short bones and the flat bones is also found.
(2) The areas of destruction tend to be oval in the long axis of the bone, with regular, clearly defined margins, in which no early bone reaction is observed. The lesions are thus pseudocystic in appearance.
(3) Fusiform expansion of the bone may occur later and is likely to be associated with an overlying lamellar periostitis. These features were not present in the adult case now reported.
(4) The epiphysis usually, but not invariably, offers a barrier to the spread of infection, unlike the more common solitary metaphyseal focus.
(5) Joint involvement is, therefore, uncommon but, when it does take place, mobility is not permanently impaired.
(6) Erosion of the cortex is almost invariable. This leads to the formation of abscesses which often break down to form discharging sinuses. Sequestrum formation, however, is extremely rare. Discharging sinuses were present over the right elbow, right fifth finger, left fourth finger, the inner aspect of the left heel, the head of the left fibula and the left mandible. The last discharged unpleasantly into her mouth. Palpable swellings were also found over the right upper calf and the left internal malleolus. Limitation of flexion of the right knee was considered to be associated with the abscess in the right calf rather than with joint involvement. The blood count was normal. E.S.R. in one hour was 56 mm.
The patient was treated by: Comment.-The areas of bone destruction were found to underlie all the soft-tissue swellings, with the exception of that over the right hip, where osteoporosis alone was demonstrated. Thus all tpes of bone were affected. In general the lesions were circular or oval, with little or no evidence of reactionary sclerosis. In some cases the cortex was eroded, but the only joints involved were the right fifth metacarpophalangeal and the right proximal tibio-fibular. No periostitis and no sequestra were seen. Examination of the remainder of the skeleton was negative. Radiological review of all the lesions on 24.10.53 showed no significant change.
Case II.-A female child, aged 4, was admitted to the Norfolk and Norwich Hospital on 5.6.42, with multiple swellings of one year's duration, affecting both wrists and the dorsum of one foot. Aspiration of the last yielded pus which gave a positive animal inoculation test for tubercle bacilli. The patient was transferred to the Treloar Hospital, Alton, on 21.6.42, when examination revealed the presence of further swellings on the dorsum of the other foot, the left elbow, the right arm and over the right malar region. These subsequently broke down to form pus-discharging sinuses. Animal inoculation again showed the condition to be tuberculous. The Pirquet and Mantoux tests were positive. The Wassermann reaction was negative.
Treatment by conservative measures and light therapy caused the activity of the condition to subside and the sinuses to heal. The patient was discharged well and with no residual disability on 13.9.44, since when no follow-up has been possible.
Radiological Appearances (Case II) 18.5.43: Left arm (Fig. 6A ). An area of destruction is evident in the distal end of the radius; the cortex has been eroded and the infection has not respected the epiphysis. Some sclerotic reaction is evident. The hamate bone in the carpus has undergone almost complete destruction, being only represented by a ring of fragments. The shafts of the second, third and fourth metacarpals show obvious periostitis. Bilateral destructive changes comparable to tuberculous dactylitis are seen in the first metacarpals. A central area of destruction with considerable reactionary sclerosis around it is also evident in the proximal end of the ulna. This has caused fusiform expansion of the bone with an overlying lamellar periostitis.
18.5.43: Right arm (Fig. 6B) . A similar area of destruction is seen in the distal portion of the radial shaft. Fusiform expansion has occurred, with some surrounding sclerosis and a little periostitis.
Some cortical erosion is present. A similar lesion is present in the lower end of the humerus, with some overlying periostitis. 18.5.43: Right foot (Fig. 7A) . A circular area of destruction is seen in the cuboid. On the inferior aspect the cortex has been eroded. Early reactionary sclerosis is evident around this lesion. Irregular and less definite destruction is present in the calcaneum 18.5.43: Left foot (Fig. 7B ). An oval area of osteoporosis, rather poorly defined, but with a slightly sclerosed margin is present in the cuboid. In the body of the calcaneum a larger and more obvious lesion of a simlar type is present. Radiographs taken thirteen months after the original investigation (Figs. 8 and 9 ), show all the lesions to have improved. The periostitis has universally regressed. The left hamate is still fragmented but the advanced carpal ossification present suggests this area has been hyperemic. The radial lesions are well sclerosed and have almost resumed their normal contour. The left ulnar lesion has resolved in a similar fashion. Unfortunately no film of the humerus is available.
The lesions in the left cuboid and calcaneum are only represented by a little residual sclerosis, but that in the right cuboid is still clearly defined as a circular translucency surrounded by well-marked sclerosis.
Thus multiple areas of bone destruction were again found to underlie the abscesses. Once more they are seen to be oval or circular, to erode the cortex and to affect the long and short bones.
(Although no adequate radiograph is available it seems likely that the maxilla was also involved.)
In this case, however, other features are evident.
(1) Some of the lesions have caused fusiform expansion of the long bones. This may be due to the fact that the disease has affected young and growing bone.
(2) Considerable periostitis of a lamellar type is observed. The last affected some of the metacarpals and, it should be reported, a slight reaction could be seen on the upper ends of both tibiae, of which the medulla appeared to be rarefied, though no definite area of destruction was shown. This seems comparable to the osteoporosis of the right acetabulum in Case I, in which an abscess formed with no definite underlying bone lesion.
(3) Some of the lesions show a dense sclerotic reaction, to such a degree, indeed, that permanent bone stigmata remained after the infection had subsided. It is tempting to regard this as a result of secondary pyogenic infection, but the change was apparently present before the sinuses formed. This appearance corresponds to the findings in other juvenile cases. It may be associated with activity of the disease for a longer period than the history records..
(4) The infection did spread across the lower radial epiphyseal plate, but there is no history of subsequent joint involvement.
DIscussIoN
Consideration of these cases allows certain new conclusions to be drawn. Case I shows that the condition can occur in an adult, with widespread dissemination of the infection. In this case no fusiform expansion of the bones occurred and the customary periostitis was absent. These findings may well be associated with the fact that growth had ceased. The only joints involved were the right fifth metacarpophalangeal and the right proximal tibio-fibular. Two cases in adults, showing a certain similarity, but with a smaller number of foci, were reported by Van Alstyne and Gowen (1933) . Case II shows findings in conformity with previous reports. It is, however, included because in both these cases a striking tendency to symmetry of the lesions is observed. Although by no means constant, a number of illustrations of former cases confirm that this tendency is often seen, although it does not previously appear to have attracted comment. These cases also show the widespread nature of the disease, the long, the short and the flat bones having been affected. Both cases, also, show the appearance of the condition by the time of the end of treatment. In the first the patient was left with almost no radiological stigmata and in the second healing was most satisfactory. The condition can therefore probably be accepted as being relatively benign, and, particularly with modem therapy, it should be possible to give a reasonably confident prognosis of a satisfactory outcome.
SUMMARY
(1) Two cases of cystic tuberculosis are described.
(2) The main features of the disease are noted and stress is given to the simultaneous appearance of the lesions.
(3) The condition can, although rarely, affect adults. The present adult case exhibited a slighter reaction than that seen in children.
(4) Attention is drawn to the tendency of the lesions to be symmetrical in distribution and to be widespread, involving the long, the short and the flat bones.
(5) The prognosis is considered to be relatively benign. 
